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-- -"a ---- * 
A i u l  I cu lo r ,  sound WESRAC Fi dnl has been completed, and 
3s b e i n g  used successFu%ly i n  WESRAC presentations, 
2 * 
O n  October 2 2 ,  WESRAC participated in the California 
EnviranmentaS Health Association k Educational Symposium, with 
2008 people i n  attendance, Approximately 200 gartici pants 
observed WESRWC presentatio~s a t  the WESRAC exhibit. 
3 .  "'Sales Results" 
The number of a c t i v e  annual WESRAC el ients at the end o f  
the quarter was 58, 
4, -- En& 
89 Retr~spectlve Searches were performed and 21 Current 
Awareness Searches were in progress during this quarter. 
5 ,  Document Orders 
------ 
An unusual nurnber of abs t rac t  and cjtation references g'l'vei? 
t o  c f i e n t s  were considered by the requestor to be so pertinent that 
f u l l  documents were ordered, 28% i s  the highest f i g u r e  i n  WESRAC 
h i s  tory, and hndi cates a he i  g h t e n e d  qua1 i ty of service, 
6, DhfA -- PPK and e n d ~ ~  o+ LgJFSRAC Searshec 
- -- -" - A  * - -up --- ---- 
-" - 
Id6 aaekf "10df C ~ S  imde teen ~ ~ i i r p l e t e d  d u r i n g  the quarter: if ie 
DATA PAK and xhe index of \dESRAC Searches, DATA PAK i s  a cross- 
reSerence o f  Key Words and their c o r r e s p o n d i n g  C i t d t i s n s ,  and a S u b j e c t  
6 ,  134i.A [jq'iii" fir;#; Irid2i (s" I4ck.;rAC CTed~ck~es ( c c i a l t u  
-- - --- -" ---- - - - 4- ---2- & ---- -- -- 
Autiao:*ity l , r l ~  L Tndex* 7 he I ndex  of WESMC Searches l i s t s  a l l  
p r e v i o u s  searches according t o  the f i e ld  o f  i n t e re s t ,  These 
two irrdices combine t o  a i d  in s t ro~ger  and more d i rec t  search 
s trategies ,  
7, World Wide P u h l i c 1 3  from 
----- ---- lu t ion Search 
A pub4 i c  service search in i t ia ted  by WESRAC in the mercury 
pol lu t ion  area resulted i n  publ ic i ty  which was copied in wor ld -  
wide pub1 i cat ions * 
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A% WESRAC Newsletter, Volume I ,  No. I V  
A 2  NESRAC Ne~q/sl e t t e r  , Vol ume I ,  No. V 
A3 WESRAC promotional 1 c t t e r  t o  Cal i fo rn ia  City 
Managers 
A4 WESMC promotional l e t t e r  t o  users of Technical 
Brief Program 
A5 WESRAC promotional Setter t o  producers o f  Mercury 
Cornpolid rids 
A6 hrESWC promcattonal l e t te r  to Hos Angeles Patent 
Attorneys 
Samples o f  Puh%ici;l;y 
B l  Reprint of a r t i c l e  i n  Machine D e s i z  
B2 Reprint of a r t i c l e  i n  batamation 
B3 Reprint of -, mes a r t i c l e  
S t a t i s  t ics Requested by NASA-IUD 
Issued Abstracts Relative t o  Microfiche o r  Hard 
Copy Documents 
Hard Copy Issued by STAR and IAA Category 
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RDC Harketi ng Approaches (Non-Cl i en t s  ) 
RDC Large and Small Business Contract Clients 
RDC Annual  Contract Clients by SIC Code 
RDC Large and Small - Business Special Clients 
RDC Special G I  ients by SIC Code 
T h i s  r epor t  covers a c t i v i t i e s  of the Western Research Appl ica t ion 
Center f o r  the th i rd  quar ter  period 9 August - 31 October, 1970. WESRAC 
i s  a Regional Dissemination Center f o r  the NASA technology col lec t ion and 
other  approved sources. The repor t  is prepared i n  accordance w i t h  
requirements of Ar t i c l e  XV, Paragraph A5, National Aeronautics and Space 
Administration Contract No, NASW - 1869 f o r  the year  beginning February I ,  
1970, 
WESWC $s organized a t  the University of Southern Cal i fornia ,  
Los Angeles, a s  pa r t  of t he  Graduate School of Business Administration 
under the administrat ion and f inancial  control of the USC Research 
I n s t i t u t e  f o r  Business and Economics, 
A, an%: 
-
The center continues ts operate i n  two remodeled former 
residences and to  use the $BM 368-30 computer located i n  the 
University Business School, These arrangements a re  adequate 
for  current operations and for those predictable in the immediate 
future,  
No new major  equipment was acquired during the period covered 
by t h i s  report, 
G ,  Personnel 
The following indicates WESMC persgnnel by department a t  
the end o f  the t h i r d  quarter: 
F u l l  -time Part- t ime 
& 
Administ rat ion 3 3 
Marketing 4 2 
Engineering & Scient i f ic  Wpplicati~ns 3 6 
Information Systems 7 n 
- 
'7 
- 
TOTAL 17 15 
A, The WESRAC Pr3dtie-c 
- -  ------- 
Current Awareness and Retrospective Searches continue to  be the 
basic l i terature search serv ices  sffered by WESRAC. A1 t h ~ u g h  computer 
searching, based an carefully prepared custom strategies ,  consti tutes 
the great b u l k  o f  service i n  both areas, manual searching i s  s t i l l  
offered to  a c l i en t  where th i s ,  because of the nature of the problem, 
is  a better means o f  uncovering relevant data ,  
B .  Merchandising, Promotion - & 
1, Pub1 i e  Service and Inderna 
MZSRAG has been aware o f  the problem o f  mercury 
pollution d f  fresh water for  some time, A search was 
therefore internally generated t o  see if WESRAC could come 
u p  wi tit any information which would be of help in solving 
th is  ecalogieal problem, The search turned u p  one a r t i c l e  of 
special interest:  a method developed in Japan for  the removal 
of mercurial compounds from fresh water which had been perfected 
in Iabordtory t e s t s ,  The Lss Angeles Times was contacted, and 
an  a r t i c l e  describing t h i s  f i n d  as  we1 I as WESRAC servf ces i n  
general, was carried in the bos Wngeles limes--\dashington Post 
Syndicate, Thc a r t i c l e  was copied throughout the world i n  
vau-~cstns ti~wspapers , and approximately 56 caS 'Is or wr-i lten 
rrc :tests for iflore? I ntalbirrci"r;ion aborr t II,'ESRA@ have resuf xed, 
WE"-:MI1%: bei;ar~c b:;:;lre rsr" L p'i-i?Sl en: t h e  linaver.;i ty of 
(,a1 1f3r1-i:~ a t 9as:i*, :idr; hava-ig w-l tk di5pos;ng o f  cheinica 1 
wastes  produced $11 research 7absratorjes. The Dav is  Campas 
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i i- i; "",r,i;i -4 t a , r r ( ~ d  i G [ i q i  LA> progrdrfi whereby, For 
a three moalslt period WtSfiAC w ~ l i  conduct a complimentary CAS 
on every ret~*ospect%vc search performed, The resul ts  are 
g i v e n  to  the interested i n d i v i d u a l  who originally requested 
t he  given retrospective search, and i t  i s  hoped tha t  th i s  
program will encourage mare users t o  continue C A S k  on a 
pay basis, 
H i  t h  much the same goals  i n  mind ,  a Promotional SIP 
Prograin Mas I n i t i a t e d  with -the f i f t h  issue of "che WESUC 
Mews% e t t e r ,  Five careful ly  selected SIP 3 sere  of fered,  
and interested people could obtain one of t he  f i v e  on a 
f ree ,  three month  trial bas is ,  406 promotional SIP" are 
currently being provided t o  people who responded t o  the 
yrogranl, and  Lkfs i n t r~duc t ion  t q  WESRAC services is expected 
Lo yield  a d d i t i 0 ~ a . i  usage i n  earning quarters,  
4, Personal Sales efforts 
During this quarter, th ree  s e r v i c e  representatives devoted 
f u l l  la"n~e t o  ca l l s  on prospects and c l i en t s ,  269 personal v i s i t s  
w i t h  65 fen ts and prospective G I  ients and 564 telephone contacts 
to arrange appstralmesats and lo respond to inquiries were comple"kdd, 
Durinq  his quartor one WESRAC representative mddc a sales  
Cr"ip to Northern La'lifur~lfa to ct111 o n  c l ien ts  and prospec ts  i n  
t drecp. he gave j ljr blESl?AC p~ ,~ :5g ra td t tb~ns ,  and s~cgred ane 
coi.aLk-ac,t pi.lietd&l a ae a4 56 j ra i  t j a @ e d  khe c o n t a c t  w i l i c h  i sty 
led t o  a new \4ESR/\C% Anniial Contract  Cl -ient, 
%,!,)  P p  , conducted d u r i  lag th-l s quarter ,  
i r ..~ c- x,, n r 
if t ~ i ~ ~ ~ + ~  .- ~ e i ~ . ~ j . - : i - , ? ~ e r ~  Wei-i-: sen t  otir compu"l,,erized I j s t  0% over  
90,000 prospects ~ n d  G I  ients i n  August and September. Also, 
a reprint aP a tos AngeSes Times a r t i c l e  regarding the MESRAC 
search on the disposal  o f  mercury in fresh water was mailed to 
this l i s t .  
Specialized prsjmo"eona9 ,letters were also sent to 
California City Managers, former recipients of support packages 
i n the Techni caS Brief Program, o f  mercuri al compounds, 
and pa ten t  attorneys in the bos Angeles area, These mailings 
are described in d e t d i  1 be1 ow, 
a *  C a l i f o r n i a  City Managers--106 le t ters  were sent to  
-------- 
California City Managers, from which biESRAC received 
a 26% response sf mdnagers in teres ted i n  the WESRAC 
program, T h i s  has prov ided a good medium for bJESRAC 
service representatives t o  keep in contact with these 
managers, i n  order "6 acqua in t  ahem with the  NASA 
program and add i t i ona l  information sources available 
at kfESRAC, 
b ,  Tcchnieal Grief Program--109 l e t t e r s  were sent  t o  2eople 
-- - 
wfio had previously u t i l  izzd Ike Technical Brief Program, 
and wke had requested suppor t  packages, A IOtS response 
i r ~ i i  ca t i  i lg  i n  l;e;*cs l i cr tkie WESRRC program f o l  l owed, and t o  
:$?LC Ofr(: t i :p?b .3csf,r?6t :la, r ~ :uk . l ; . , d  d ~ r ~ ~ ; l y  froin -i-,hjs 

a n  a r t i c l e  i n  i t s  August 20 
.". i ethnology Utilization 
?tct3yl s i l ~ ~ g  i 1 6  i ~ h  biLdkiijL ~ ~ ~ ~ * l l r i ! ~ b i t e d  2 short a c t  ie le  . 
"31, Ddv id Ki)i/:i;?to k?ltSESRC8~ mariager o f  1nforrnata"an Systems, 
wrote an article descrjbing "Le cr,mgu"ker system used 
by WESRAC, This article appeared in the August edition 
o f  -- Datamation, 
The bos Angeles "rimes Article and reprints of the Machine 
Be512 and Datamation articles make up Appendix B ,  
*- -- 
b e  "[elevisiorl and  Radio P u b l i c Q -  
------- -- 
Free t e l e v i s i o n  and radio spats were again provided 
by local stations in Los Angeles, This type sf coverage, 
s ince i t  must be very brief and i s  often scheduled at 
less L!aan i d ~ d l  Limes, has not generated the same 
positive response t h a t  can be obtained by pub1 icity 
carried in pertinent business and professiofial organs, 
C ,  ------- Presentations 
HESRAC representatives dppeared before 3 civic and 
i irofessiunal gt-oups during the quarter to make presen- 
t a  t'n^oris o f  tkre NASA Techr~olsgy D-isseminats'on program, 
T u l ~  qrc4~i~>";,dddress6~Ci and tile numbers a t tendjng  a r e  
7 = 
t ~ i i - ~ ? c i  below: 
Huglist 6 ESL, Ine a , Sunt~ywx'~ e 12 
L : I S ~ \ P ~ ,  the m i  ninlurn 
; r , ,  ccsi a t ~ t i c i p a t e  greater 
arlr?iaal UbE w b 1 a  EL^ ; v d  ~ k d ~ i ~ e ~  a 10"v~; drs 8 L CO;J 1S deposi"& -ing 
:?tainers o f  $1,500, or $50Cl0. T h i s  discount amounts t o  10% and 20% 
respectively, Firms depssi t i  ng retai vlers of $500, or n~ore are considered 
Annual Contract Claents. Ftrms requestfng indfvl"dara1 searches a re  called 
Special Clients, and are provided ss3rvices a t  20% over Annual Contract 
69 ien t  charges, 
8 ,  "Sales Results" --
During Lhc t h i r d  quarter, WESRAC added seven ( 7 )  new Annual Contract 
Clients, In a d d i t i o n ,  individual searches and services were paid fo r  by 
56 other businesses and o rgan iza t ions ,  Two sf these came t o  WESWC 
"l;rough the Smal l Bust ness Adr~~j  s m i  s t r a  t ton Program, 
The number OF Annual Contract Clients a t  the end of the quarter 
was 58, 
E ,  the Ca l i fo rn i a  Environmental 
---- ---- ------- 
On Oe tsber 22, WESWAG par t i  ci pa ted i n  the Gal i f s rn i  a Environmental 
Heal "G Assoc. iat  ion ' s  Educdtional Symposium, Approximately 2060 petjpl c 
at tended  this roeet"ing, and \</FSF)JZC p r e s e ~ t a t i o n s  were given t o  a b o u t  
200 people who v i s i t e d  the k4ESRAC e x h i b i t ,  WESRAC has received written 
requests for  4 , l i i ~ s * ~ n r l  "iiorr fruon: about. 30 p;~.,rt<cipai;i.i;s -in t k - i s  Symposl'um, 
and we expect t h e  i avurab l  e expmura g a i  ned t h rough  our  p a r t i c i  p a t i o n  
i t :  / c ~ R  ti3 ft.i,*itrf?~ biE&LJir, I A ; ~  dl?; i fiq ~ I i t  l a e ~ o u d r t e ~ ,  
I v 
ENGINEERING AND SCIENTIFIC APPLICATIONS 
A. Operations ' \ 
A total of 89 retrospective searches were requested and processed 
from August 1 through October 31. The average t u r n  around time (period 
from receipt of search request to mailing of completed WESRAC report) ' 
has remained a t  7 days. Minimum time for completion of a report 
remained. a t  one day, and maximum turn around time was lowered. to 13 
days . 
U t i  1 ization by cl ients of customized Current Awareness Searches 
has grown: 21 CAS's were being provided to Annual Contract Clients 
a t  the end of the quarter. 
In order to  meet the growing requests for WESRAC services, 
a full-time Ph.0. i n  chemistry has been added t o  the Engineering and 
Scientific Appl ications Staff. 
B. Search I'ndex 
A1 1 retrospective searches conducted (approximately 750 t o  date) 
have been mu1 t ip le  indexed, key punched, and a p r i n t o u t  made. The 
resul t i ,ng "Index of WESRAC Retrospective Search Titles" has become an 
invaluable tool for easily determining w h a t  similar searches have been 
' previously conducted as a f i r s t  step by our Engineering Special i s  t 
before proceeding w i t h  a profile preparation for a new search request. 
Such a procedure w i  11 inevitably result i n  stronger, more thorough 
search strategies. 
C ,  f n i ;LJW Zt, ?i"hii"~r~uix 
- ---.L - 
The fa7 low u p  procedure, w h i c h  i s  essent ia l ly  a tick1 er sys tem 
t h a t  ensures routine contacts  w i t h  recipients o f  search reports by the 
assigned special i s t ,  has shown good resul ts. General response has 
been positive, w i t h  a preponderance of Pavorabl e rep1 ies regarding 
the qua1 i t y  o f  WESRAC services, 
EdESMC is  beginniing t a  coordinate the t jck ler  system with the 
Marketing Deparaent i n  hopes sf demonstrating WESRAGis concern with 
cl i e n t  s a t i s f a c t i o n  and i n  hopes sf promoting fur ther  usage of MESWC 
serv ices , 
V 
INFORMATION SYSTEMS 
A. Document and Report Production 
Abstracts and citations generated by WESRAC searches du r ing  the 
quarter numbered 3,139, Document production almost doubled during this 
quarter: 844 documents were provided to recipients of WESRAC services. 
B. Computer Operations 
The Pre-Search Routine for the Scientific Technical Information 
Modules 360 tape is now complete. As soon as WESRAC receives the f i r s t  
STIM ' s tape, we will develop 1 inear search programs and an update 
tape program. The Systems Development Branch of the NASA Technology 
Utilization Division is cooperating i n  this  project by helping WESRAC 
obtain a sample STIM's tape. 
WESRAC is also i n  the process of creating an Index Sequential 
File for  a segment of the NASA tape and i t s  On-Line Random Retrieval 
Sys tern. 
C. WESRAC Computer Index--Data Pak 
The WESRAC Search Index, Data Pak, includes a cross-reference 
l i s t ing of Key Words and their corresponding citations and a Subject 
Authority List indexed t o  a single subject. The total cross-referenci ng 
characteristic of the Data Pak insures rapid location of pertinent data 
i n  computer searches. 
APPENDIX A 
3 * MESRAC News1 etter  , Vol urne 1, Nab,  %V 
2 ,  WESRAC Newsl edter,  Volume E , No . V 
3. a&SRAC promotional l e t t e r  t o  Cal i f o r n i a  
City Managers 
4 ,  MESRAC promotional l e t t e r  t o  users of  
Technical Brief Program 
5, NESRAC promotjonal l e t t e r  do producers 
of  Mercury compounds, 
6 .  biESP4C promotional l e t t e r  t o  Las Angeles 
Patent Attorneys 
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ogy Terms 
Knowing 
Number  of References in 
W E S R A C  Data Banks 
Sputtering 72 0 
Somatology 37 
Stereochemistry 21 1 
Asynchronous Computer 8 6 
Occult 305 
Heuristic 118 
Algorithmic 3536 
(see last page for definitions) 
FLUIDICS: the use of interaction of fluid 
stream, air/gas or  /liquid, to perform many 
functions of instrumentation and information 
processing, without the use of moving parts 
and under the adverse conditions encountered 
in rigorous environments - the name comes 
from a contraction of fluid and logic. 
Western Research Application Center at the 
University of Southern California in cooperation 
with the N A S A  and the Small Business Adminis- 
tration sponsored the first Fluidic Seminar and 
Workshop in Southern California at a two-day 
session, June 1 l t h  and 12th, 1970, at U.S.C.. 
Eighty-five scientists and engineers participated. 
A. I<. Oulie, W E S R A C  Director, and Jack 
Lang, Technical Vtilization OAicer of Small 
Business Administration, coordinated the planning 
to provide management and supervisors of produc- 
tion with the theory of F l u i d  Logic Gotltrol 
Systems, and to demonstrate the latest advances in  
Fluid Logic Hardware.  
Co-sponsors included the Arnericarl Institute of 
Aeronautics and Astronautics, F lu id  Power 
Society of Southern California, Instrument Society 
of America, Society of Aerospace Materials and 
Process Engineers, and Society of Manufacturing 
Engineers. 
Seaver Hal l ,  the recently opened science build- 
ing at U.S.C., was the scene of the second meeting 
day. The re  were nine separate rooms provided for 
manufacturing sponsors to demonstrate the latest 
production model machines available in F lu id  
Logic Hardware. All  displays were operational, 
affording those present the opportunity to see the 
equipment functioning. Significant advances in the 
field of Fluid Logics in the past year were evident. 
Human Simulators to Test 
Safety Devices 
Recent tests conducted by automobile manu- 
facturers indicate that safety features proposed by 
the Federal government for 1971 models may not 
be as effective as anticipated. 
Numerous government agencies, and manu- 
facturers involved in all phases of auton~obile 
production are carefully watching the develop- 
ments ih setting safety standards. Once standards 
have been set, the impact on thousands of manufac- 
turers will be almost immediate. 
W E S R A C  has recently completed in-depth 
probes of its data banks for a large research organi- 
zation concerning auton~obile safety. T w o  o'f the 
searches were entitled "Safety Features in Auto- 
mobile Components" and "Human Simulators." 
These two searches alone yielded 181 accessible 
docunlents about auto safety containing over 8215 
pages of pertinent material. Topics ranged from 
the "seat-belt syndrome" to the "Dynamic Photo- 
elastic Stress Patterns from a Simplified Model  
of a Head." 
Although a majority of the research was done 
in the tTnited States, a great ~ n a n y  of the dociiments 
came from foreign countries including Russia, 
Fr-ancc, L~tsernl-ioitrg, England, Australia, West 
Germany, Sweden, Bulgaria, Italy, Czechoslava- 
lcia, Japan and Spain. 
PI'ESKAG hos  access t o  a l l  t1li.r r e c o r d e d  re -  
search. F o r  r71ol.e i n f o r i ~ ~ o f i o n  zorite f~ PVESRAC, 
o r  r o l l  (21.7) 746-6132, 
WESWKf% Information Discrimination sf Fish Oil 
Systems Manager Publishes 
M r .  David 'I'. I<ornoto, manager of the Inforrna- 
tion Systems at WESRAC, has just received notice 
of the publication date for a paper that he has 
written. His  article, entitled "Data h4anagement 
and Search 'l'echniclues for a A'lass Technology 
Retrieval System", will appear in the August 1 ,  
1970 issue of "Datamation", the computer tech- 
nology magazine published by F. D. Thompson 
Publications, Pasadena, California. 
Retrieval Microfiche 
and Mineral Oil Slicks 
On Sea Water 
Lead from Photomulttplte~ 
to Spectrophotometer 
Light Beams from 
Standard Spectrometer 
\ , 
Fluid . I / Add~ t~ona l  Converging 
Surface,& -T ,- Prisms 
Sample Dishes 
Dual Beam Reflectance Apparatus Systems Search 
Recently W E S R A C  completed a search con- 
cerning a retrieval microfilm system. T h e  problem 
stated was to "Identify and produce reference 
literature on information storage and retrieval 
microfilm systems." 
T h e  computer print-out yielded hundreds of 
abstracts. Af te r  final selection of relevant docu- 
ments, our  engineers ended up with some 36 reports 
containing over 2500 pages of pertinent informa- 
tion. These reports came from the T?.S., Canada, 
Russia and Germany. 
W E S R A C  not only has access to this wealth of 
technology on microfilm storage systems, but access 
to over two million documents on every facet of 
Science and Technology. 
J.  MacDowall of Barringer Research, Ltd., 
under contract to N A S A  Headquarters, conducted 
laboratory and field investigations to determine 
the feasibility of distinguishing between fish oil 
and mineral oil slicks on sea water. 
A4acDowall ascertained that the oil slicks could 
be discriminated by their different spreading 
characteristics and by their reflectives and color 
variations over a range of wave lengths. 
Laboratory experiments were conducted on the 
spreading characteristics of various oils on the 
surface of both calm and agitated sea water. A dual 
beam reflectance apparatus calulated the reflec- 
tivities of oil and oil films. 
FLORIDA COAST FIELD TEST 
'l'he WESRAC NEWSLErl'-I'ER, issued every 
six to eight ivceks by the 'A7estcrii Research Xppli-  
cation Center a t  I 'SC,  is intcnticd to provicie crrr- 
rent infor-n~ation rclatirlg to W1<SRAC1s d ~ t ~ v i t i c s  
and spec ial  cvcnts concerned w ~ t h  ~ ~ t ~ l ~ z ; r t ~ o r l  
of new tet hriology W c  encour,lgc ~ontr-~bi i t lons 
from our  readers of a r t i ~ l c s  w h i ~ h  may be of intcr- 
cst to W E S K , i C  and the rest of our reading 'iudi- 
cnLe Send a n v  ~ontr lbut ions t o :  Tn/'E:SRAC, 809 
West 34th Str-Get, 1,os Angelcs, California 90007. 
During a field trip investigation to the west coast 
of Florida, air  and sea craft werc used to correlate 
photographs of  various slicks and the presence of 
schools of  fish in  the area. 
h4acDowall concluded that mineral o i l  slicks 
are easily recognized by their stability and high 
reflectivity and color variation whereas fish oil 
slicks are visible only by virtue of their calming 
effect o n  the surface, 
SATELLITE TO CHECK 'RELATIVITY 
From 250 million miles out i n  space, two space- 
crafts, hdariners 6 &9, which 11ew by Mars  last 
summer, are giving scientists a rare chance to check 
Albert Einstein's theory of relativity. 
T h e  present experiment, "A Fourth Test of 
General Relativity," was first proposed by Dr .  
Duane 0. Muhleman of the California Institute 
of Technology and Dr .  I rwin Shapiro of the 
Massachusetts Institute of Technology. 
If one can measure precisely the time it takes 
for a radio signal to travel to a planet or  spacecraft 
and back to Earth,  the various theories of gravita- 
tion can be tested. I n  Einstein's theory, the velocity 
of light is slower in the gravitational field near 
the Sun than in  interplanetary space where gravita- 
tional fields a r e  weaker. Thus, as the radio signal 
passes near the Sun, the waves are slightly slowed 
and the total travel time is a little lohger. 
If Einstein's 54-year-old theory is correct, the 
slow-up in the round trip signal from JPL 's  Gold- 
stone tracking station on the Majove Desert will 
only be 200 millionths of a second, yet i t  can be 
measured. Nornial round trip time is about 45 
minutes for the radio signal traveling at the speed 
of light ( 186,000 miles per second). 
Once in Apri l  and again in M a y  ,the two 
h4ariners are swinging behind the Sun, just before 
which the radio signals will pass very close to the 
S u n  before the signal is occulted (out  of "sight"). 
Th i s  will give scientists a chance to verify if the 
signal is slowed up  by as much as two-tenths of a 
mile per  second. 
T h e  radio astronomers hope, by analysis of the 
Mariner  signals, to learn whether Einstein was 
right when he proposed his gravitational theory, o r  
whether more recent observations which indicate 
Einstein's predictions could be in error by as much 
as 10 per  cent are correct. Resolving any doubts 
about it is "of enormous importance to physicists 
and astronomers . . . because of the fundamental 
importance of gravity to a better understanding of 
the universe." 
WESRAC COMPUTERIZED 
T h e  M a r i n e r  program is managed b y  N A S A ' s  
O f i c e  of Space  Sc ience  and  Appl icat ions ,  a n d  
technological data generated through  this  a n d  
o ther  N A S A  progranzs is available i n  WESRAC 
data banks. 
TECHNICAL SOURCES: 
Computerized Source & Kind No. Documents on Tape Service Time / Data Banks of Information 
Current  
Total  Monthly Awareness Retrospective 
T o  Date Increase Search Search 
NASA NASA Reports; Selected DOD, 500,000-k 6,000-k 
AEC & other Gov't. Reports; 
Selected Reports from 1OOO-k 
Domestic & Foreign Technical 
Journals monitored regularly 
(Includes "STAR" & "AIAA") . 
Dept. of All DOD Reports & many from 100,000f 3,000 Each 3-10 
Defense other Gov't. agencies. Month Days 
( DDC-Bank) 
Engineering 3500 Publications & Journals 50,000 6,000 Each 3-10 
Index reviewed regularly. Material covers Month Days 
ALL Engineering Disciplines. 
Educational 1 1-10 
Resources Days 
Info. Center Sociology & Home ~conbmics  / annually 
(ERIC) (Sponsored by Depe. Wealth, I 
Education & Welfare) .  I I 
ADDITIONAL DATA SOURCES : 
-More than 700 NASA, DOD and AEC Developed computer programs (complete with documentation). 
--Manual searches of ANY source of technological data. 
Technology Terms Worth Knowing (See page 1 ) 
r 
S P I T T T E R I N G :  dislocation of the surface atoms of a material from bombardment bv high-energy 
atomic particles. 
1 I SOMATOLOGY:  the science concerned with the properties of organic bodies. 
S T E R E O C H E M I S T R Y :  Chemistrv dealing with the arrangement of atoms and molecules in 
three dimensions. 
ASYNCHRONOI 'S  C O M P I ' T E R :  a computer in which the performance of each operation starts 
as a result of a signal either that the previous operation has been completed, or  that the parts 
of the computer required for the nest quarter are now available. 
TO OCCIYLT: In  Xstronomv, to hide or become hidden; as when one heavenlv bodv disappears 
behind another. 
I I H E I ' R I S T I C :  Pertaining to exploratory methods of problem solving in which solutions are dis- covered by evaluation of the progress made toward the final result. 
A L G O R I T H M I C :  pertaining to a constructive calcuIating process usually assumed to lead to 
the solution of a problem in a finite number of steps. 
- - - - - - - - - - -- - - - - - - - - 
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Worth hawing 
Technology Terms 
WESRaC Adds A n h w  
New Tape to it's Data bnks 

Technology T e n s  Worth Knowing 
WPPLER EFFECT: The change in frequenfy with which energy reaches a receiver wbm 
receivvr 3 r d  Ehe energy sourcm arc in motion relative ta each other. I 
DOGHOUSE: Slang for a pmmbannce or blister that houses an inrtmmcnt on an othcrwisc 
- skin of a racket. 
CVAPaOMETRY: The study and measurmm of t k  blunegs of h e  &ya I 
ASTROBALLXSTICS: The stud of the phmarnena arising out of the motion of a mPid through 
wnth the at-rmqhere. 
H r ps asit a sped high cnoug to c a m  ablation ; for example, the interaction af a metmraid 
ASTROBIOLOGY: The study of living organism on celestial bodia other than urth. I 
ERG: A unit of energy equal m one dyne of work operative through one centimeter of distance. 
. 
STWHASTEC: A term that refers to trial-and-error procedures as contrasted with the fixed st-- . - 
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Name 
City Manager 
City Hall 
City, S t a t e  
Dear M r .  
You are  probably aware of NASA's e f f o r t  t o  put a l l  i t s  aerospace 
technology at t he  se rv ice  o f  c i t y  managers and administrators.  Many 
communities a r e  u t i l i z i n g  t h i s  aerospace data  by par t i c ipa t ing  i n  t h e  
recent Information Pool Program jo in t l y  conducted by NASA and t he  
Internat ional  City Management Association. 
Whether o r  not you a re  par t i c ipa t ing  i n  t h i s  program, you should 
know t h a t  an even more comprehensive ,collection of NASA technology i s  
avai lable  t o  you r i gh t  here  i n  California.  I t  is avai lable  through the  
NASA funded Western Research Application Center (WESRAC) located i n  the  
Graduate School of  Business Administration a t  t h e  University of Southern 
California.  Here, we have, i n  addit ion t o  a l l  t he  NASA data,  t he  up-dated 
banks from the  Department o f  Defense, Atomic Energy Commission, Educational 
Resources Information Center, as well as  t he  valuable Chemical Abstracts and 
Engineering Index, a t o t a l  of over 1,000,000 documents which a re  being added 
t o  a t  a r a t e  of  35,000 per  month. 
A t  WESRAC we a l so  have qua l i f i ed  experts i n  a var ie ty  of  f i e l d s  
of  knowledge t o  f a c i l i t a t e  your search f o r  answers t o  t he  touch questions 
confronting c i t y  managers and administrators.  Such c r i t i c a l  areas as 
air-water pol lut ion,  t r a f f i c ,  parking, garbage disposal ,  chemical waste 
disposal ,  a r e  a .  few of  t h e  20,000 separate  subjects  covered by WESRAC's 
material .  We a r e  as c lose  t o  you as t he  phone on your dexk. A c a l l  o r  
the  re tu rn  of t he  enclosed card w i l l  summon a WESRAC representa t ive  f o r  you. 
You owe it t o  yourself  as  well as t o  t h e  res idents  of your community t o  
discover how WESRAC can help you solve  your o ld  problems with modern 
technology. 
Sincerely,  
A. Kendell Oulie 
Director 
AK0:kjd 
Enclosure 
August 26, 1970 
Dear M r .  XXX: 
You may r eca l l  contacting the NASA Technology Uti l izat ion Division 
regarding 'the ttTechnical Briefsu program. Having used t h i s  service ,  you 
are  aware of the  value of current knowledge i n  a given area of i n t e r e s t .  
NASA has established Regional Dissemination Centers such as 
WESRAC a t  the  University of Southern California t o  more e f f i c i en t ly  get  
technical  information i n t o  the  hands of industry. WESRAC now has the  
most comprehensive col lect ion of technology indexed on computer, with 
over 1,000,000 documents covering more than 20,000 subject  areas. We 
are  adding about 50,000 reports  a month, The use of t h i s  col lect ion w i l l  
help you 
L ,  
--get new ideas 
--improve operat ions 
--avoid duplication of work already done by others 
--save time f o r  your management and p~ofes s iona l  people. 
In shor t ,  our  qua l i f i ed  engineers and technical  spec i a l i s t s  can get  spec i f ic  
answers t o  your spec i f i c  questions fas te r .  
. . 
If you have a problem o r  want t o  know more about any area of 
i n t e r e s t ,  c a l l  us,  o r  return the  enclosed card. 
Sincerely, 
A. Kendell Oulie 
Director 
AK0:kjd 
Enclosure 
WEbTERN REBEARCH APPLIX3AT10N CENTER 
genrp #ZICV&W$~ mcd~ bewdd' &ckthfrrlgtp: 
September 18, 1970 
Vice President, Engineering & Research 
XXXXX 
XXXXX 
XXXXX 
Dear M r .  
West ern Research Application Center (WESRAC) i s  a NASA funded 
non-profit data  bank and r e t r i eva l  operation located a t  t he  University of 
Southern California.  We conducted a specia l  search on t he  subject  of 
mercurial compounds contamination of f resh water and means of removal 
of  t he  metal from d i l u t e  solut ions .  
Among the  mass of mater ia l  we uncovered was a Japanese 
report  on a laboratory method of rec t i fy ing  mercury pollution.  The r e s u l t s  
of  our search were reported by t he  Los Angeles Times-Washington Post Syndicate 
(we enclose a repr in t ) .  We a r e  wri t ing you,because you a re  one of  t he  
producers o f  t he  organomercurials used by t he  paper and seed indus t r i es  
as slime inh ib i to rs .  A couple o f  random c a l l s  t o  Research Directors of  
major mercury compounds producers revealed no awareness of t h e  existence 
of  t he  Japanese report  mentioned above. If you o r  the  people under you 
do not know of t h i s  repor t  and would l i k e  t o  have an English t r ans l a t i on  
of  t h e  f u l l  document, we w i l l  be pleased t o  send it t o  you. 
The f a c i l i t i e s ,  s t a f f ,  and univers i ty  connections of WESRAC 
confer it a capacity f o r  data  r e t r i e v a l  t h a t  few pr iva te  organizations could 
afford t o  mount o r  maintain. The data  banks and t h e i r  assemblage on tapes have 
been paid f o r  by the  Federal Government. 
To use t h i s  50 b i l l i o n  do l l a r  col lect ion of technology data ,  
you pay f o r  t h e  cost  of technology s p e c i a l i s t  and computer time only. Write, 
o r  c a l l  about t he  a r t i c l e  attached, o r  f o r  answers t o  questions from any of 
t he  20,000 subject  matters l i s t e d  i n  our index. 
Sincerely, 
A. Kendell Oulie 
Director 
AKO:kjd 
Enclosure 
WESTERN RESEARnH APPLLlCATIDhj CENTER 
c a a g q t e d  ac~a-ftr  B(Bb vPd' $tu&#dglff 
October 14, 1970 
American and Foreign Patent Service 
1680 Vine S t r e e t  
Los Angeles, Cal i fornia  
Dear S i r s  : 
We have had a number of inqu i r ies  from both patent  at torneys 
and consultants asking t o  use our data  banks and computer r e t r i e v a l  
f a c i l i t i e s  f o r  current  and re t rospect ive  searches t o  determine t he  
"State of  t he  Art" over a broad spectrum of  technologies. 
WESRAC is pleased t o  announce t h a t  it can now provide t h i s  
service  with a capacity t o  search seven of  t h e  l a rges t  data  banks i n  
existence covering i n  excess of'20,OOO subject  areas. WESRAC can do 
t h i s  a t  a f rac t ion  of  t he   cost you may be paying f o r  searches by 
conventional, time consuming methods. 
Western Research Application Center, a t  t he  University of 
Southern Cal i fornia ,  is  a NASA and industry supported non-profit 
f a c i l i t y .  The enormous expense of gathering, compiling, abst ract ing,  
t r ans l a t i ng  and computerizing t h i s  data  from thousands o f  journals from 
a l l  over t h e  world, including the  Soviet Un5on and i t s  s a t e l l i t e  nations,  
has been paid f o r  by our government. The cost  t o  you t o  search these  
vast  banks of  da ta  is f o r  t he  time t o  computerize your question, the  
actual  computer use, and, i f  desired,  expert screening of  t he  r e s u l t s  
t o  save you reading time, 
WESRAC' s , capacity, backed by t he  combined capab i l i t i e s  of a 
great  University, and i ts  l i b r a r i e s ,  is  current ly  serving many o f  the  
most technical ly  advanced indus t r i es  and laborator ies  i n  t he  west. We 
bel ieve we can help you and your c l i en t s .  
Call  o r  wr i te  me and I w i l l  be glad t o  explain how WESRAC 
can work f o r  you. 
Sincerely,  
A. Kendell Oulie 
Director 
APPENDIX B 
1 .  NESWC ar t i c le  in 
2 ,  WESRAC article i n  Datamation 
3 ,  LdESUC ar t ic le  i n  the 
ROBERT B. ARONSON 
Associate Editor 
LOOK over this big batch 
nical goodies, take wh 
want, and go make a profit for 
yourself. This, essentially, is 
what NASA h a s  been telling 
U. S. industry f o r six years 
through its Technology Utiliza- 
tion (TU) program. While not 
as  dramatic as a moon landing, 
or as immediatelv useful as a 
weather satellite, TU offers a 
storehouse of potentially useful 
information for those who are 
able to dig for it. Through an 
extensive information dissemina- 
tion program, TU is trying to  in- 
crease the return on the $35 bil- 
lion that NASA programs have 
used in taxes. 
The program to date can prob- 
ably be termed a partial success. 
According to  most surveys, it 
is paying its own way. Reports 
can identify about $3 to 4 mil- 
lion per year in benefits to in- 
dustry that have taken advan- 
tage of NASA information. That 
is about the cost of keeping the 
TU program going. 
The TU budget for fiscal 1971 
is $4 million, which is '/a of 1% 
Moon rrnd t 
cia1 dissemination efforts. Cong- 
ress recently authorized an ad- 
ditional half million to be used 
to filter o u t information that 
might help solve problems in 
such areas as housing, pollution, 
and crime. 
Hew Does PTU Wovk? 
The long path that gets a use- 
ful piece of technical informa- 
tion from a NASA program into 
the hands of an engineer in in- 
dustry begins in the laboratories 
- - 
of NASA's entire budget. Of this conference rooms and on t h e sensor developed to detect mi. 
figure, $2.1 million are to be drawing boards of NASA's 12 crometeoroid impacts has been 
used for retrieving, evaluating, installations and about 4,000 adapted to detect minute heart 
and publishing and $1.9 for spe- NASA contractors. Information tremors in humans. 
a Since 1958 the National Aeronautics and Space Ad- 
ministration has been discovering new things about 
materials, machines, and human beings, as well as the 
earth, the Moon, and the universe. Mankind's gain 
would be slight if these many discoveries were not 
widely shared. From the beginning, therefore, the in- 
formation and data acquired have been collected and 
made available to  prospective users both within and 
outside the aerospace community. 
The Office of Technology Utilization manages two 
integrated and complementary information programs 
using basically the same data base, but  which are de- 
signed and packaged for two different user groups- 
one for the aerospace community in  direct support of 
i ts research and development programs, the other for 
the public and private sectors in  all disciplines for the 
benefit of man. The first, the scientific and technical 
information program, involves the vertical transfer of 
highly technical information t o  users of the same type 
as the producers. The second, the technology utiliza- 
t ion program, is a specially constructed program to  
transfer technology horizontally, across disciplines, 
across regions, across the broad industrial, medical 
and academic communities. 
NASA has pioneered in automating the storage, re- 
trieval, and dissemination o f  aerospace information and 
data. Thls computerized c a p a b ~ l ~ t y  In an on-line real- 
t ime mode provides services and products t o  both the 
aerospace and nonaerospace users. NASA also relies 
heavily on the conventional methods of communication. 
The Scientific and Technical Information Division 
publishes reports, monographs, studies and reviews of 
the research and development developed by o r  for 
NASA. These are announced and indexed i n  the Sci- 
entific and Technical Aerospace Reports (STAR), and 
are available to  the technical community as printed 
documents o r  in  the form of microfiche for minimiz- 
ing cost and storage requirements. 
The Technology Utilization Division publishes fo r  the 
non-aerospace community Tech Briefs, Technology 
Utilization Surveys, Technology Reports, Technology 
Handbooks, and Conference Proceedings. 
As a research and development agency, NASA's ma- 
jor product is knowledge. By util izing this new knowl- 
edge in  nonaerospace efforts, the public gains an ad- 
ditlonal dividend on ~ t s  aerospace investment. We are 
trying t o  place this new knowledge into the hands o f  
the engineer, the designer, and the manager in  a 
form of the greatest value and i n  t ime for it t o  be 
of maximum use t o  him. 
Melvin S. Day 
Acting Assistant Administrator 
for Technology Utilization 
Through the Technology Utilization 
- 
program, NASA passes along po- 
tentially useful data on i ts projects 
t o  U. S. industry. Photos illustrate 
just a few of the developments T.U. 
has made available. 
Energy of .22 blank swages two Cubes together 
creating a snug, vibration-resistant joint, above. 
Turbine rotor, left, is 8-in. long, 7-in. in diam 
and generates 12,000 hp at 47,800 rpm. 
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- 
passes both formally and infor- 
.ma!?y from the individual scien- 
tists and engineers to one of 
the NASA installations. Eacl? 
TU office has a staff that is re- 
sponsible for gathering and 
evaluating information in its 
own area. In addition, each 
NASA subdivision has someone 
assigned to look specifically for 
new technology and pass it along 
t o  the TU office. TU staff mem- 
bers also monitor all work re- 
ports as well as NASA patents 
and items submitted to the cost- 
saving program. 
U s e f u 1 innovations are 
screened by the local TU staff, 
then sent to NASA headquarters 
in Washington, D. C. for dissem- 
ination to industry. This is 
done in several ways. 
A brief description of the item 
m a y  be published as a Tech 
Brief. Approximately 50 Tech 
Briefs in n i n e different cate- 
caries are mailed to 8,000 indi- 
viduals each month. 
The item may also be a candi- 
date for part of the NASA spe- 
cial series of technical reports, 
which are compilations of infor- 
mation on a specific subject. 
All scientific and technical re- 
ports accumulated by NASA are 
published in STAR (Scientific 
and Technical Aerospace Re- 
port) or IAA (International 
Aerospace Abstracts). Computer 
programs are published in CPA 
(Con~puter Program Abstracts). 
These three publications are ab- 
stract journals sold on a sub- 
scription basis. 
Whatever their published 
form, all documents are ab- 
stracted and sent to the six re- 
gional dissemination centers. 
Through computer storage, each 
center has access to over 750,- 
- The Word From 
NASA Headquarters 
NASA has a mandate to provide for the widest 
practicable dissemination of information for the benefit 
of mankind. The NASA Technology Utilization Program 
is specifically attempting to  shorten the timegap be- 
tween the development of new technology and its ap- 
plication to the nonaerospace economy. Experimental 
programs which may be tapped by those outside of 
the space program range from announcements of spe- 
cific, especially promising new technology (NASA Tech 
Briefs) and special publications such as Technology 
Utilization Surveys covering NASA contributions to  en- 
tire areas of technology-to more dynamic problem 
solving and customer service programs such as NASA 
Technology Applications Teams and Regional Dissemi- 
nation Centers. 
The technology which results from aerospace ac- 
tivities is often sophisticated, yet it is of such a nature 
that it can be profitably exploited in  the commerc~al 
market. To improve our mechanisms for identification 
of applicable technology and for encouraging its ac- 
tual application elsewhere, NASA has also established 
a program to  validate reports of actual application and 
transfer. 
More technology already developed in the U. S. 
space program remains to be similarly applied by those 
individuals and firms aggressive enough to  capitalize on 
this resource. These ~nclrtde complex electronics, ma- 
chining and metalworking techniques, computer-aided 
design and mariufactur~ng processes and much more. 
We encourage your participation. 
Ronald J. Philips 
Director, Technol~gy Utilization Division 
000 documents with approxi- 
mately 6,000 added each month. 
To utilize a center's services, a 
client pays a service charge for 
each search made. This might 
be a single search for informa- 
tion on a specific subject, cost- 
ing $200, o r  a series of periodic 
searches on a certain area of 
interest, costing up to  $5,000 or 
more. 
Realizing that industry c a n 
best understand what NASA has 
available through face-to-face 
contact, national and regional 
TU groups hold periodic semi- 
nars on topics of interest to a 
particular industry or section of 
the economy. 
Researchers with specific 
questions may, under some cir- 
cumstances, visit various instal- 
lations and discuss their prob- 
lems with NASA personnel. 
Another effective way of get- 
Coaxial wire stripper is one of the sim- 
pler NASA products to  find commercial 
application. 
Miniature TV camera with 11/, in. by 6 
in. vidicon tube developed for  use in  
space vehicles is now available for in- 
dustrial monitoring systems. 
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ting information transfer on a 
personal basis is BAT (Biomedi- 
cal Application Team) and TAT 
(Technology Application Team) . 
Three BAT'S have been function- 
ing for about three years. They 
are composed of people with en- 
gineering and medical training 
who work with medical research- 
ers and try to solve individual 
problems with aerospace tech- 
nology. This personalized atten- 
tion makes for a clearer under- 
standing of a problem and there- 
fore more chance the answer 
will be found somewhere in 
NASA's data. 
One TAT which has been 
around for about one year is 
taking the same approach to so- 
cial and urban problems, such 
as crime, housing, and pollution. 
The supply of technical infor- 
mation exists as does the de- 
mand. The bottleneck is the 
transfer process. How can the 
nuggets of generally useful in- 
formation best be panned from 
the vast quantity of aerospace 
related information? NASA 
would like to know the answer 
too, and it has instituted a pro- 
gram of self-evaluation. In ad- 
dition to its own internal moni- 
toring system, NASA has hired 
Denver Research Institute to do 
a series of studies on various 
aspects of the TU program. The 
Institute's analyses have pointed 
up a number of problems that 
have led to  improvements. 
Unfortunately, a precise evalu- 
ation of how well the TU pro- 
grams are functioning is not pos- 
sible. DRI researchers found that 
many companies can not pin- 
point where an idea first origi- 
nated. Many companies are re- 
luctant to  admit they are utiliz- 
ing NASA data for competitive 
reasons. Or, will not admit they 
did not think of an idea them- 
selves. In addition, there is little 
incentive to report sources of 
information. 
What's Wrong W8th TU? 
Critics, informed and other- 
wise, have listed a number of 
complaints about the TU pro- 
gram. Possibly valid are these: 
It is sometimes not worth the 
effort to conduct an extensive 
investigation of NASA data in 
the hope of finding the useful 
information. 
NASA has not spent enough 
effort in encouraging those that 
do the basic research to think 
in terms of commercial applica- 
tion for their respective projects. 
There is a rather long lead 
time before the data on a NASA 
project is available to industry. 
A company picking up a NASA 
idea therefore runs a risk that 
their competition already h a s 
done work on the subject. 
Many NASA projects are 
"lost in the laboratory" or in a 
snowstorm of paperwork a n d 
never come to  the attention of 
the TU system. 
On the business side of the 
problem, industry is usually not 
highly motivated to find answers 
to their problems through a TU 
program. 
There is a reluctance to touch 
something that is not patent pro- 
tected. Many NASA items in- 
volve ideas that are not patent- 
T.U. at f ewis Research 
The Technology Utilization Office. a t  the NASA Lewis 
Research Center is representative of NASA Field Center 
activities in  the NASA Technology Utilization Program. 
We: (1) monitor, for  new technology, the research and 
development work going on both a t  the Lewis Research 
Center and under contracts let by Lewis, (2) evaluate 
the new technology resulting from this R&D work, and 
(3) disseminate all new technology which has particu- 
lar potential for applications beyond its original purposes. 
To perform these functions, we have a staff of six 
professional people chosen for their broad and varied 
experience both in aerospace R&D and in  industry, and 
for their diversity i n  scientific, technical and business 
education. Together, they monitor the ongoing R&D 
of some 2000 scientists, engineers and technicians in- 
house at the Lewis Research Center, and the R&D 
being carried out under some 350 contracts between 
Lewis and approximately 200 industrial firms, private 
research institutes and 'universities. In  support of our 
professional Technology Utilization Office Staff, New 
Technology Representatives are designated by each of 
the twenty-three Lewis in-house scientific and technical 
Divisions and also by each of the Lewis technical con- 
tractors. These New Technology Representatives assist 
us by helping to  identify new technology developed in  
their particular areas. 
The Lewis Technology Utilization Office is continually 
exploring additional ways of bringing the existence, 
availability and usefulness of NASA technology t o  pub- 
l ic attention. We have i n  the last six years organized 
and held conferences on selected pertinent technology 
for the petroleum industry, the'electric power industry, 
small businesses, and a broad audience of industrialists 
i n  our own geographic area. We supply appropriate 
speakers and exhibits for both professional and non- 
professional meetings. We actively support the publi- 
cation of articles in professional, technical and trade 
journals, and contribute to  television and radio programs. 
Although much of the new technology resulting from 
Lewis Research Center work is, by nature, most read- 
i ly applicable to  industrial products and processes, the 
Lewis Technology Utilization Office very actively sup- 
ports applications of aerospace-related technology t o  
medical and biological research, to  public sector prob- 
lems such as housing and transportation, and to  eco- 
logical problems. Our evaluation of the new tech- 
nology being developed here a t  Lewis considers not 
only t h e  immediate potential applications, but, very im-  
portantly, the broad potential for application l o  socio- 
economic problems, in  keeping with our responsibility 
that the national investment in  space and aeronautics 
return the maximum possible benefit to  our country. 
Paul Foster 
Technology Utilization Officer 
able and, in cases where the 
item is patented, it is not ex- 
clusive for the first two years. 
Some smaller companies corn- 
plain that t h e library system 
needed to keep track of TU an- 
nouncements is beyond their 
means. 
Many industries do not have 
accurate data on what it costs 
to  retrieve and evaluate data. Spray-on electrode developed to instrument NASA 
For this reason, they can not pilots is now used in  the study of muscle action. 
establish the comparative costs 
of searching for information on 
their o w  n, hiring a n outside 
firm, or trying one of the TU 
offerings. 
Can I t  Be improved? 
NASA's TU officials realize 
that a transfer of documents 
does not necessarily m e a n a 
transfer of information. So, one 
of the chief research efforts is 
to  analyze in depth the methods 
by which information is acquired 
and 'disseminated by industry. 
With some knowledge of how 
this occurs, NASA can t h . *: 
modify its own programs to 
Cont,'vued on page 3 7 
Experimental p l a s t i c  
heart, shown here in 
the chest of a calf, is 
typical of the many bio- 
medical applications of 
NASA research. 
Used Computer Programs 
COSMIC-the Computer Software Management and 
Information Center-helps organizations use knowledge 
that has resulted from many recent scientific and tech- 
nical advances. 
Founded at  The University of Georgia in  1966, 
COSMIC provides, at reasonable cost, computer pro- 
grams developed over periods of years by U. S. Gov- 
ernment agencies and contractors. Originally, these pro- 
grams cost millions of taxpayer dollars. Many of these 
programs can be incorporated into existing commer- 
cial or industrial operations with little or no modifica- 
tion. Available on tapes and cards, these programs 
save organizations money, when properly applied, with- 
out add~ng costly development time. 
COSMIC may be thought of as a kind of clearing- 
house in  which computer software is transferred from 
government agencies to outside uses and as a trans- 
fer point between government agencies. 
Before programs can be marketed to solve prob- 
lems for business, industry, and other consumers, there 
are several steps through which a computer program 
must pass prior to receiving COSMIC'S stamp of approval. 
Evaluation. COSMIC engineers and scientists evalu. 
ate a program's documentation first. Evaluators look at 
documentation from the standpoint of completeness for 
use by others and rate programs into one of four classes. 
Checking. Programming personnel, well-versed in  both 
documentation and programming, check the packages. 
Missing cards or subroutines are located, i f  possible. 
Corrections. The same group either tries to correct 
any found errors or, i f  too difficult, contacts the pro- 
gram developer for assistance. 
Review. The program analyst and the engineer con- 
duct a final review of each program to decide whether 
i t  should be made available for consumer use. 
Publ~city and Dissemination. The evaluators wr~ te  ab- 
stracts, or short descr~ptions, on all new programs, 
includlng such ~nforniatron as the program's functron, 
language, method, machine requir~ments, number of 
program statements and the program reference n u n -  
ber COSMIC also writes the NASA Tech Briefs, wilich 
are descr~pt~ons of programs sent to a NASA lrst of 
over 10,000 subscribers 
COSMIC also offers other customer services, such as 
searching for useful prograrns ~f a customer can def~ne 
h ~ s  needs If a customer is less defrn~te, COSMIC can 
send descr~ptrons of programs In the customer's gen- 
instruments developed t o  monitor the condition of 
astronauts in  space have been adapted to  remotely 
monitor critically-ill hospital patients. 
Paralyzed patient sends rudimentary code 
using on-off switch mounted on his 
glasses. Operation is based on sensors 
that detect eye movement. 
era1 area of interest. COSMIC also will help the cus- 
tomer to  implement his programs. Research often is 
required and performed by COSMIC personnel when 
customers need help t o  convert programs from one 
machine language t o  another or t o  adapt-a program 
for a different kind of machine. COSMIC also studies 
the feasibility of modifications on an individual basis. 
Sometimes, a program's documentation alone can aid a 
customer in  design and development of his own soft- 
wares. COSMIC personnel also check thoroughly up- 
dates t o  prior programs and documentation and advise 
all users and previous customers of the availability of 
these updates. 
COSMIC publishes a catalog, Computer Programs Ab- 
stracts Journal, in July with quarterly supplements, that 
may be ordered directly from the Superintendent of 
Documents, U. S. Government Printing Office, Wash- 
ington, D. 6. 20402 at  a cost of $2.75 per year. 
Those interested in  COSMIC'S Services can contact 
the center directly, or any of the six regional NASA 
dissemination centers, each of which have representa- 
tives familiar with what COSMIC has to  offer. 
Paul Bidell 
Associate Director COSMIC 
Regional informatien 
Western Research Application Center (WESRAC) Is the 
NASA Technology Utilization Division% dissemination cen- 
ter for the far western states. Located at  the University 
o f  Southern California, in Los Angeles, and administered 
by the Graduate School of Business Administration, 
WESRAC is one of the most recent RDC's established. 
Like the other five regional facilities funded by NASA, 
WESRAC was a part of a program t o  broaden the use 
of new technology beyond the technical utilization activi- 
ties i n  Washington and to make new technology con- 
veniently available to that vital sector of the private 
economy which was not in  defense or aerospace. 
Three years after opening its doors, WESRAC was 
providing data search services for four hundred f i rms 
annually, ranging i n  size from Lockheed Corp. t o  the 
t iny Scientific Drilling Company of Newport, Calif., with 
less than 20 employees. 
The variety and quality of the WESRAC's services are 
perhaps best expressed by quotes f rom clients. "We 
have access to the NASA tapes in Washington," says 
Horace Jacobs, an official at Lockheed, "but WESRAC's 
advantage is that they assign a person o r  two t o  work 
with a scientist. There's more personal contact." 
A. Kendell Oulie, Director of WESRAC, explains, "What 
we're selling here at WESRAC is access--the use of com- 
puter and search capabilities." He adds, "We're not  a 
grab - bag of treasures for next season's catalog. 
We can only tell if an idea is applicable, i f  it 
can be done within the realm of costs. The idea 
has to  be in  the client's head before he comes t o  US." 
Still a different use of the data search facility comes 
from an official a t  Dart Industries, another WESRAC 
client. Here is a case of a large organization using the 
WESRAC facilities to  search out the "state-of-the-art" of 
a company that Dart might be considering as an acquisi- 
tion. "When we're probing new business areas for Dart, 
we need a quick reading to determine i f  a particular 
technology has consumer applications," said a member 
o f  Dart's technical planning group. 
Still a third and different type of user is seen in  a 
most recently acquired client, Pneumetrics, Inc. of 
Northridge, Calif. This company, seeking to  gain a new 
business i n  the civilian sector of the economy, saw an 
opportunity in  the development o f  a conversion k i t  t o  
convert from gasoline t o  natural gas. I t  was a field 
i n  which they had no experience, neither i n  natural gas 
nor automotive combustion. Nor did they have the t ime or 
money to  hire consultants to guide them. At WESRAC, 
Pneumetrics, Inc. was assigned a man holding a doc- 
torate in  Chemistry. Working with him, they framed 
their strategy for scanning the data tapes. The search 
y~elded a col lect~on of hard copy documents from which 
the new f ~ r m  was able t o  complete i ts ppllot model. One 
NASA document In parttcular IS credited with aIerPtng 
t h e  f i rm Declared Robert Sheldon, an o f f~cer  of Pneu- 
metrlcs, lnc , "I don't know what we'd have done w ~ t h -  
out  the help of NASA's WESRAC. Their work for us 
was fast, dead on center and highly reliable. I guess 
everyone involved in  the project would say it was about 
the best thousand dollars we ever spent." 
George H. Corey 
Western Research Application Center 
August 20, 1970 
TEGHNOLOGV UTILIZATION 
-- 
make them more effective. 
As more large conglomerate 
industries are formed, the big- 
ger firms will have more exten- 
sive information retrieval sys- 
tems and be better able to af- 
ford the TU programs. 
By being more careful of what 
information is offered and by 
breaking down the information 
into basic ideas, NASA should 
be able to make the available 
data more attractive to indus- 
try. 
Industry can help by improv- 
ing its relationship with federal 
agencies. This will, hopefully, 
break down the prejudice against 
TU programs and make indus- 
try more aware of potential 
benefits. 
Since the main point of the 
TU program is the actual trans- 
fer of information, it has been 
suggested that there be more 
themselves or sell the developed 
idea to a company. 
Tried TU LaBely? 
Direciors of the TU Program 
are making an earnest effort to 
improve the quality of the in- 
formation they have available 
and to encourage industry's use 
of that information. Engineers 
and managers who have been 
discouraged in early dealings 
with TU programs, or who have 
totally ignored them, might do 
well to see what is now being 
offered. 
The U. S. Government cur- 
rently sponsors about two-thirds 
of all research done in the 
country. It also has a policy 
of making all nonclassified in- 
formation available to industry. 
As more government agencies 
join NASA, the AEC, and a few 
"information brokers." These others in systematic information Small transducer, top, measures 
a r e individuals, or firms, that dissemination programs, the gov- gas pressure fluctuations of several 
specialize in monitoring the in- ernment will become t h e  na- thousand cycles per at 
formation government agencies tion's largest storehouse and peratures up to 1000 F. ~ ~ ~ b ~ ~ ~ ~ ~ ,  
make available. When they find supplier of technical data. That above, moves liquid oxygen a t  a 
a potentially useful product or will be a source that no indus- rate of 3,500 Ib per sec and a head 
idea, they attempt to market it try can afford to ignore. rise of 1,500 psi. 
"Technology Broker's" Opinion 
When a manufacturer looks for any new product, it 
costs money, time, and effort. New product searches 
through NASA will eliminate some of all three. 
No plan for product development or improvement has 
more than a slight chance of success unless backed by 
a solid statement o f  objectives and a willingness t o  do 
some research. By making this investment, the manu- 
facturer can profit f rom the NASA Technology Utilization 
Program. Because NASA has documented its R & D ac. 
tivities, search of their  results can eliminate or mitigate 
the risks and costs o f  exploration, screening, and, in  
many cases, prototype and manufacturing technology 
development. NASA people are frequently able t o  pro- 
vide a comprehensive picture of the state-of-the-art, so 
that the value of prospective projects can be quickly un- 
derstood. Or, a manufacturer can select an invention, 
technique, or technology from among those developments 
already completed by  NASA that fits its operation. Once 
an idea is obtained f rom NASA's Technology Utilization 
files, the manufacturer can perform an analysis to de- 
termine the potential profitability of the product, tech- 
nique, or technology. The NASA TU personnel and their 
crniversity contractors operating the dissemination cen- 
ters are most cooperative in  trying to assist industry. 
What is fundamental in  being able to use this service is 
t o  be able t o  define information sought in  terms com- 
patible with NASA's terminology. 
Technology Transfer Corporation has had a series of 
mentings and contacts with NASA TU Program adminis- 
trators, and every courtesy and facility has been readily 
available to  our personnel. Our company has saved 
thousands o f  dollars by employing NASA published in- 
formation and by talking with NASA personnel. With 
each successive contact, we learn a l itt le more about 
what NASA can do for us and what it can do for indus- 
t ry  in  general. We have learned, for example, that uni-  
versity affiliated bissemination centers can assist with 
computerized data on specific technological disciplines. 
We have learned that Technology Utilization Officers are 
frequently well versed on  the commercial possibilities of 
technologies and products reviewed by them. We have 
learned that patent counsel personnel are knowledgeable 
on the technical feasibility and on the proprietary posid 
t ion of products reviewed by them. We have learned 
that the NASA Technology Utilization Program is not 
specifically designed for us but for all industry in  gen- 
eral, so that we must. adjust our searching techniques 
t o  their system. We have not expected them t o  render 
a "personalized" service, but we have invested some of 
our t ime and effort Lo understand the NASA TU Program. 
We have received a profitable return on our investment. 
Based upon our experience, we believe tha t  the indus- 
trial community can gain the t rue benefits from the 
space age. 
E. Allen Stroup 
President 
Technology Transfer Corp. 
August 20, 1970 
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NASA infa~matiaan 
is tapped far industry 
by this operational retrieval system 
by David T .  Komoto 
T h e  Technology Utilization Program of 
the National Aeronautics and Space Ad- 
mi~listration is designed to disseminate in- 
fornlation on new knowledge resulting 
from NASA aerospace activities to the business, scien- 
tific, and engineering communities; to other govern- 
ment agencies; and to interested public and private 
organizations. In 1962, KASA untlertook a program to 
provide con~prehensive 1)ibliographic services cover- 
ing the world's aerospace literature. 
The  NASA ii~formation bank is maintained bp  the 
NASA Scientific and Technical Information Facility at  
College Park, hfaryland. The  facility compiles report 
literature in a publication entitled Scic~ltific a n d  
l'ec/lnica/ Aoospace Rrport,s (STAR). NASA also sup- 
ports a publication put out by the American Institute 
of Aeronautics and Astronautics-the 111tcr11ntional 
Aerospace Abstracts (IAA) . There is an arra~lgement 
l)etnfee~i NASA aiid the AIAA l1)7 whicl~ the IAA is issued 
in coordination wit11 STAR \vitliout overlap or duplica- 
tion. I.AA'S worlclwide coverage of scientific journals, 
books, and open meetings compleme~lts STAR'S world- 
wide coverage of the report literature. 
Following a policy of decentralization, NASA has 
made the data bank availa1)le on tapes to most NASA 
researcli centers, a nilrrr1,el- of rnajor NASA coi1tr;icto1.s, 
arid se\.ei.;ri rr~~lversily- coiiii.:iclors pal-ticiixrting irr 
NASA's Technology Utilization Program. Update tapes 
are sent either on a biweekly or monthly l~asis, cle- 
periding on necessity. 
The  University of Southern California and NASA 
have estal~lished WESRAC-Western Research Applica- 
tion Center. TVESRAC is a nonprofit organization 
funded by NASA. I t  coorditiates the mass of tech- 
nology coiltailled in the NASA Infomnlation Bank with 
the needs of industry by using the resources of the 
university. 
\BESHAC maintains computer magnetic tapes, docu- 
ment abstracts, and reproductiolls of clocuments on 
microfiche. This material is updated monthly by the 
central SASA Scientific and Technical Info~mation 
S E P 
B 0 1 1 SYNTHESIS=PO%lH 
A 1 1 0 
8 0 0 0 SYNTHESIS 
4 0 1 1 SOE=P 
2 1 0 1 YOS=O 
1 0 1 1 NO\=% 
T@S= 1 
H@=H 
Table 1 .  Perm Encoding Routine 
Facility. All search and reporting operations are car- 
ried out independently by T ~ S R A C  at  usc, TVESRAC is 
organized to implement NASA's Technology Utiliza- 
tion Progl.ain in the \Vest. Fig. I (p. 45)  is a ftinctional 
fiow elxirt of the iniormaiioil system. 
(loinputei operations at \VESII.\C'S are 01-iented 
around maglietic tapes. - c v ~ s n ~ c ' s  curreint nlagnetic 
tapes contain sunimaries, called citations, of 500,000 
items, which include scientific breakthroughs in fields 
of 34 subject categories ranging alphabetically from 
aerodynamics to the~modynamics. Cornpuler tapes 
WESRAC System . . . 
contain citations in chronological sequence, anti the 
elements of a citation are cornposed of iiccessioll 
rlurnl~e~-, report null~l~er,  :ivailal~ility, pi-ice, a i d  key 
\vords. Title, author, and source are also given. 
These citatio~ls are i~ldesed bv  the kev words 
(there is a n  average of 15 tenns) which represe~~t the 
rnajor coilcepts of the document, enal)ling a computer 
to search through and pull out a citation if it pertains 
to a given topic. 
File orgnnizntion. The WESRAC tape file consists of 
a large  lumber of paired blocks-a coded term block 
and an i~lformation block. Each information block is 
precedecl by the coded term block (Fig. 2 ) .  
Accounting 
Documents i 
- 
Fig. 1. Functional flow chart of the informa- 
tion system 
The coded term block consists of five-charactel. 
codes n-llicll correspoi~d to indexing terrns on a one-to- 
one basis. The ~~letl iod of encoding frorn varial>le- 
length alphabetic teims to five-character codes is 
described I,elo\~7. These codes represent a nlajor im- 
provement in searell speed. Because of the difficulties 
in searching variable length data fields, it is ad- 
vantageous to use a fised length data segment when 
the comparison of two indexing terms is made. 
The information block contains most of the conven- 
tional descripti~~e cataloging details-corporate 
source, title, author, report number, etc. I t  also con- 
tains the indexing telms assigned to a given docu- 
ment. 
, Teti~l- encoding. The technique used in the Term 
Encoding Routine involves reducing pairs of charac- 
ters to a single character by combining the bits of the 
characters in the pairs in an Exclusive OR relationship 
to obtain the bits of a resultant character. As shown in 
Table 1 (p.  43) ,  "S"Exclusive o ~ e d  with "En gives "P." 
A five-character code is generated from a variable 
length field by combining the first and every fifth 
character thereafter in the field to form the first 
character of the code, the second and every fifth 
character thereafter to form the second, and so on. 
All subject t e ~ m  searches are made on these five 
characters rather than on the full, and often quite 
lengthy, alphabetic indexing terms. Considerable 
search time is saved with this technique. 
Since the citations are indexed by coded terms, the 
search program compares question telms in the 
strategy against citation terms in the coded telm 
block. At IVESRAC, for example, the specialist, who is 
kno\vledgeable in the client's field of interest, main- 
tains personal contact with the client and works with 
him to design the research logic (strategy). This 
strategy will be posed to the computer on punched 
cards that carry, in term reference, the search terms, 
weights of search terms, and logic to be followed by 
the computer. 
The selection of appropriate indexing terms and 
the design of logical equations are major responsibil- 
ities of the WESRAC specialist, who must make the 
search broad enough to include all the items that 
would be of help to the client, and yet sufficiently 
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Fig. 4. NASA Tape WESRAC format (tape dump) 
ilarro\\l so that tlic client isn't o~er\rllelmed \~ i t l l  an 
u11managca1)le pilc of hunclrccls of citatioils. 
S(~1c~ctioit of i l ~ ( l c s i ~ ~ g  fori~l.~. After the \ \ 7 ~ ~ i t . ~ ~  spe- 
Term Posting 
Reference Weight Indexing Term Frequency 
-- -. - 
A A  2 0 CARBURETOR 16 
A 19 ATOMIZATION 165 
B 19 ATOMIZER 56 
M 1 ANNULAR FLOW 164 
N 1 ANNULAR JET 44 
0 1 ANNULAR NOZZLE 50 
P 1 COMBUSTION 6563 
Q 1 FUEL 10783 
R 1 INJECTION 301 6 
Minimum Weight = 20 
Logical Equation = AA+(A+B) . (M+N+O+P+Q+R)$ 
Table 2. Sample Strategy 
cialist defines his client's problem, he develops a list 
of rele\~ant search terms with their term references, 
weight, and posting frequencies. An example is given 
in the sample strategy. 
Logical eqtmfioiz aizd Pol i~h  notatioil. In forniulat- 
ing a search strategy, tlie specialist may specify any 
desired relationshia 1)etween i~ldexine terms in the 
c> 
language of Boolean logic to construct searcli ques- 
tions. Term references are used to formulate the log- 
ical equation (Table 2, above). The terms assigned to 
any one document must satisfy this relationship in 
order to be considered a "hit." 
Polish notation is used internally in tlie search 
system to simplify evaluation of algebraic expressions 
used to specify search logic for terms. It is useful 
because it positionally establishes the priority of al- 
gebraic operations. This eliminates the use of paren- 
theses and rules establishing priorities between opera- 
tors. 
Algebraically A.R+C is generally taken (A.H.)+C; 
however, it could be taken as A. (H+C) .  Iit Polish 
~ i o t a t i o ~ ~ ,  A. (life) is .+CUA ;incl (A .U)  +C is 
+C.I3A. l'lle logical eclu~ttio~i slio\vn pre\~ior~sly \\.ill 
be takm ;is +.++++ t 13 C) P 0 S \ I  i R '4 A.4. 
l\7c~ighr of f[>r.i,~a. ii'cight \,alnc,s 111:1!, I,c arl~itrarilj- 
;issigned to  c-;icl1 tcArnl ill the scarc.11. Tl-ie outpr~t oi 
tlie se:trch Ilia!- 11e cont~.olled specifying that only 
items having a certain calculated weight, or greater. 
be rctrie\:ecl. Tlie \veigliti~~g technique also permits 
a searcli \vliicll is si~nultaneously logical and combina- 
torial. 111 the sample equation AA+ (A+R).  ( M + N  
+O+P+Q+K)$, the nreight \ alue of 20 has been 
assigned to AA; 19 to A ancl H; 1 to h i  througli R. 
A logical "hit" should ha17e a weight of 20. \I7eights 
are computed in acl\iance of solving the logical eclua- 
tioii. Items not meeting the required weight are re- 
jected without further processing. I-Io\ve\7el., rn7eight 
alone is not sufficient to make an item a "11it"; a 
logical equation must be satisfied in order for nieigllt 
to have any meaning. 
The search program compares question terms iii a 
strategy against citation terms. If the ternis match, 
tlie routine to check the nreigllt accumulator is set. If 
the citatioil satisfies tlie desired weiglit for a particu- 
lar proBlem, then the ecluation is clieckecl. If the 
equation is also satisfied, then a sniitcli to retrieve the 
citation 117ill be set. 
Basic computer search techniques 
There are three basic searching techniques to com- 
pare the terms. They are tlie linear search method, 
the binary search method, and the collating searcli 
method. 
Li~lear search ~i~cthocl. Tlie linear search is one 
which begins at the first entry in the term tal~le and 
scans through it, entry by entry, it1 sequence, until the 
desired entry is found. I t  has tlie advantage of being 
easy to program 1)ut many comparisons may be re- 
quired. Fig. 3 shon7s the concept of the linear search 
method. 
Biilnry search ~lzt~fl~otl. There are searcli techniques 
which reduce significantly the num1)er of compari- 
sons. One of them, the binary searcli technicyue is 
used in NASA search programs. This techniclue re- 
quires that the terms be arranged in some order 
(ascending or descending as in Table 3 ) .  The bitlary 
search is based on divicling the table in half, deter- 
mining which half contains the term, dividing that 
part in half, and so on until a match is made, alter- 
Sequence of Numberof Terms 
Comparison Left in Table 
N 
2nd - 
2 
K = Total Number of 
N 
3rd - Comparisons (Maximum) 
2 
Table 3. Binary Search Method 
nateIy decremeritirig and incren~enting the address 
for the search. 
Collating search mcthotl. This techrtiqlie clernands 
that the question terms and citation terms be ar- 
ranged in some order (collating s e q l ~ e n c e ) ,  In the 
coliating sequence search method, the total number 
of comparisons is equal to the s ~ : ~ n  of the question 
Question Terms = QT A B C 
Assession Terms = AT 
X Y G 
Total Number of Comparisons (Maximum)= QTx AT 
Fig. 3. Linear Search Method 
terms and the accession terms. K=QT=AT (maxi- 
mum) .  An example in Fig. 4 shows the concept of the 
collating search technique. 
Sorted Question Terms Q 1 <  Q2 < Q3 
Sorted Accession Terms A1 < A2 < A3 
As an example of typical search sequence, compari- 
son will be  executed as follows: Q 1  compared against 
A l ;  if Q 1  is greater than A l ,  AT address is advanced 
Fig. 4. Sequences of Comparisons for Col- 
lating Search Method 
to A2 to compare against Q1; if A2 is greater than 
Q1, Q T  address is advanced to Q 2  to compare against 
A2; and so on. Keep modifying the address of Q T  
table and AT table alternately until a match is found. 
If Q,,,, is less than A,, the search \\rill be  terminated 
and the system will be  set to read the next cocled t e ~ m  
block. 
Fig=i. 5. Number of Total Comparisons by 
Search Method 
The comparative table and chart o ~ i  Fig. 5 indicate 
the number of comparisons (rnasinlum) required to 
complete the search logic by each searclling methocl. 
It appears that the collating search technique is the 
t~lost suited to IVESRAC operations in the present en- 
Reprinted from = RTR 
Copyright 1970, Thompson Division, Technical Publishing CI 
\'i~-onnient ( the  avel-age nlimber of accessiorl terms in 
the coded term 11lock is 55) ,  mrcn if the average 
r-ruml~er of tel-ms is doul,led. 
Elowe\,er, it is evident that ~ v h e n  the number of 
cluestion terms is very low, the binary search is better 
Linebr Binary Collating 
Number 
of QT 
20 
20 
20 
20 
20 
20 
20 
Number 
of AT 
2 
4 
8 
16 
32 
64 
128 
Search Search Search 
Total Total Total 
Comparisons Comparisons Comparisons 
40 20 2 2 
80 40 24 
160 60 2 8 
320 80 36 
640 100 52 
1280 i 20 84 
2360 140 148 
than the collating search. W e  also see that when the 
number of accession terms is very large, the binary 
search is still better than the collating search. 
The NASA linear search system ( b i n a ~ y  search sys- 
tem) includes excellent strategy checking routines, 
extreme versatility in search capabilities, and almost 
complete freedom to specify type of printout. The 
system is completely documented but very slow. 
The WESRAC search system was prepared to allevi- 
ate this problem and the result is a program that runs 
abopt 2.5 times as fast as the original xasa search 
system, Most of the increase in speed results from 
conversion from a binary search to a collating search. 
Typically, depending upon the number of terms to 
compare, a collating search employs fewer compari- 
sons than the binary search. 
Conclusion 
XASA, of course, is not the only organizat io~~ maill- 
taining computerized indexes to vast bodies of infor- 
mation. C h o n i c t ~ l  Abstracts, Engineerirlg Indexes, 
Tcstilc Inrlcscs, Departrrzent of Dc fe t~se  Files and a 
few other data banks are already on computer tapes 
for researchers looking for information. 
There is also a growing wave of information indus- 
try composed of small computer users, nlho may be 
able to apply data management concepts and search 
techniques si~nilar to those used by the NASA Data 
Bank search system in their information retrieval. . 
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